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(54) Setting of a logical connectton t>etween a user plane server and a control plane server In 
response to an external request 



(57) By separating a function responsible for a con- 
trol plane and a function responsible for a user plane 
into physically Independent devices, a radio access net- 
work system, In which expandability and flexiblity of a 
network is enhanced, is obtained. In the radio access 
network (RAN) system, the RAN is so designed that a 
server (41) responsible for the control plane (CPS) and 
a server (42) responsible for the user plane (UPS) are 



physically separated from each other. In response to an 
external request a logical connection (43a,43b) is set 
between the CPS and the UPS. For identification of the 
logical connection, mapping between a mobile unit (2a, 
2b) or a radio bearer {50a,50b) and the logical connec- 
tion is managed using a logical connection ID. Thus, the 
CPS and UPS can independently be added or removed 
in a system configuration, thus enhancing the scalability 
of a mobile communication system. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

roooni The present invention relates to a mobile com- 
SSS cation sy'stem and a method of contro^-ng opeja^ 
Ton thereof and particularly, to an improvement of a 

RNcTSo Networic Controller) in a W-CDMA cellular 

mobile communication system. 



Description of the Prior Art 

r00021 An architecture of a W-CDMA communication 
Sthatisamobile communication system isshown 

T^23 . A radio access network (RAN) 1 .s configured 
w«h radio network controllers (RNC) 4. 5 and Node B6 
to 9, and is connected with a core "«tt^*i<;^> 
switching networic via an lu interface. The Node 86 to 9 
a« S^h^l nodes for radio transmission/reception, and 
more speciflcally radio base station apparatus^ 
moo31 An interface between the Node B and RNC .s 
referred to as lub, and lur interface is also standardized 
i aTlnterface between RNCs. Each Node B covers 
Tne ^r more cells 10 and is connected to a mob.le un« 
Ze) 2 via a radio interface. The RNC manages the 
Node B and selectively combining «P""'"J^^» 
oaths Note here that the detail of the aK:hrtecture 
Shown in FIG. 23 is specified in 3GPP (3nJ Generation 

ToToTf^^ allows protocol architecture of the ra- 
dio inJerface in the W-CDMA communication sys^^r, 
shown in FIG. 23. As shown inFIG. 24, the protocol ar- 

is composed of three P~t-m- 
«hw«irai laver (PHY) 11 denoted as LI . a data link layer 
^'dTnote^ts 1^. and a network layer (RRC: Radio Re- 
lource control) 13 positioned in an upper layer o the 
d^^Tnk Sir 12 and denoted as L3. The data link layer 
S inSudes two sublayers of a MAC (Media Access 
Corc!.)?ayeM21 and a RLC (Radio LinkControl) layer 

ImOSI An ellipse shown in FIG. 24 indicates a service 
K point (SAP) between layeis or sublayen.. v.he^e 
The SAP between the RLC sublayer 122 and the MAC 
sublayer121 provldesaloglcalchannJ.Thatls meu^^^ 

ical channel is provided from the MAC sublayer 121 to 
S RLC sublayer 1 22. and is classified by functions and 
ogiSi P^Pe-^- °^ « ^'9"^' ^"^ Characterized by con 
. ents of transferred infomiation. The 'og'cal channel ^ 
dudes for example, common channels of CCCH (Com- 
morcLntrol Channel) and ^CCH (Paging Con^rd 
Channel), dedicated channels of DCCH (Dedeatea 
ConS^otchannel) and DTCH (Dedicated Traffic Chan- 

''-^e SAP between the MAC sub^yer 121 and 
Zphysicallayer11providesatransportdiannelwh.ch 

Is sCp^tted from the physical layer 11 to the MAC sub- 



layer 1 21 . The transport channel is classified by a trans- 
mission form and is characterized depending on how 
rdwhaunfom^ationtetransmittedviaaradioim^^^^^^ 

The transport channel includes, for example, a^CH 
. ^^.-ard Access Channel), a RACH (^ndo^^^^ 
Channel), a PCH (Paging Channel), a DCH (Dedicatea 

?.^S°^%r^i. «yor .1 ^» « 

12 are controlled by the networic layer (RRC) 13 via a 
,0 CsTppr^llgaintrolchannelThedet^loftheprj. 
tocol aichitecture shown in FIG. 24 is specified in ARIB 
STD-T36-25.301V.3.8. • , » r rron- 

rooOSl In the conventional art. there exists a C (Con 
Kanl tiat controls signaling, and a U (User) plane 
15 that transports user data. ^^♦,„,>rif 
So091 The RNCS 4. 5 of the radio access nett^ork 
(RAN) 1 inthe conventional anare apparatuses m Which 

Z^oZZ Of the C plane and U plane ara phys^^ 
integrated. By such a single apparatus in which both the 
20 Sons are -integrated, a radio bearer service « pro- 

jrorra~communlca«on system including 
L?c. i conventional RNC that integrally ha^^^^^^^^ 
of both U plane and C plane, if we need to enhance the 
.5 IcSon of C plane, however the RNC itself should be 
added m the system. In the some way « ^^^^ 
hance the function of U plane, however the RNC itseir 
sho^d be added in the system. Therefore the convert 
ttonal RNC constitution makes constructing a system 
30 with hiah scalability quite difficult. 

m the radio access network, it is conceivabte 
o separate the C plane and the U plane from a conyen- 
SrNC, however, for real^ation of 
adevice responsible for the C plane is required to utitae 
35 a bearer sen/ice provided by a device responsible for 
The U pla^^o receive or transmit signal to the moWe 

unit. Therefore, it Is necessary to f^* ^ '2'?' ^e a"d 
tion between the device responsible for the J Plan® a"d 
tlie device responsible forthe U plane in order to trans- 

40 mit/receive signal. „^,antanf.« that 

[00121 At this time, there ex«ts disadvantages that 
Se devtee responsible for the U plane must identrfy a 
Plurality of logical connections, to provide appropriate 
^I»rsen/ices and also that the devices responsible 
45 ^rTe C p ane mCst Identify the logical connection to 
recTrTe Signal from tne mobile unit or transmit signal to 
the mobile unit. 



SUMMARY OF THE INVENTION 



so 



[00131 It te, therefore, an object of at least the pre- 
ened enbodiment of the present Invention to provide a 
mobile communication system in which a f "n^" ^ 
Sponsible for a C plane and a function responsible for a 
55 U plane can be separated into physically '"dependent 
devices to thereby enhance networit expandabil.^ and 
flexibility, and a method of controlling operation of the 
mobile communication system. 
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[0014] According to the present invention, there is 
provided a mobile communication system which in- 
cludes a mobile unit, a radio base station apparatus, and 
a radio network controller, comprising: user plane con- 
trolling means for canrying user data in relation to the 
mobile unit; and control plane controlling means for con- 
trolling signals, the control plane controlling means be- 
ing physically separated from the user plane controlling 
means, wherein, in response to an extemal request, set- 
ting of a logical connection for signaling is controlled be- 
tween the control plane controlling means and the user 
plane controlling means by using a logical connection 
identifier. 

[0015] In the mobile communication system of the 
present invention, the extemal request includes a trans- 
mission destination identifier indicating a destination of 
signal that the control plane controlling means transmits 
In response to the external request, at least either one 
of the control plane controlling means and the user 
plane controlling means comprises means for determin- 
ing the logical connection identifier in response to the 
extemal request, and each of the control plane control- 
ling means and the user plane controlling means com- 
prises means for generating a logical connection corre- 
sponding to the logical connection identifier In addition, 
the control plane controlling means comprises means 
for associating the logical connection identifier with the 
transmission destination identifier and recording the as- 
sosiation. and the user plane controlling means com- 
prises means for recording the logical connection iden- 
tifier and a radio bearer to carry signal, associating the 
logical connection identifier with the radio bearer, and 
recording the association. 

[0016] Furthermore, in the mobile communication 
system of the present invention, both of the control plane 
controlling means and the user plane controlling means 
comprise means for adding a header including the log- 
ical connection identifier to the signal, transmitting the 
resultant information over the logical connection. Both 
of the control plane means and the user plane means 
also comprise means for receiving the inforimation over 
the logical connection, removing the header from data 
via the logical connection. The user plane controlling 
means also comprises means for transmitting the signal 
to the mobile unit via the radio bearer. The logical con- 
nection con-esponds to a common channel or a dedicat- 
ed channel. 

[0017] According to the present invention, there is 
provided a method of controlling operation of a mobile 
communication system which includes user plane con- 
trolling means for carrying user data in relation to a mo- 
bile unit and control plane controlling means for control- 
ling signal, the control plane controlling means being 
physically separated from the user plane controlling 
means, the method comprising: a step of setting and 
controlling a logical connection between the control 
plane controlling means and the user plane controlling 
means by using a logical connection identifier in re- 



sponse to an external request. 

[0018] In the method of controlling operation of the 
present invention, the extemal request includes a trans- 
mission destination identifier Indicating a destination of 
5 the signal that the control plane controlling means trans- 
mits in response to the extemal request. The same 
method comprises: a step of. in at least either one of the 
control plane controlling means and the user plane con- 
trolling means, determining the logical connection iden- 
10 tifier in response to the external request; and a step of, 
in each of the control plane controlling means and the 
user plane controlling means, generating a logical con- 
nection corresponding to the logical connection identifi- 
er. The same method further comprises: a step of, in the 
15 control plane controlling means, recording the logical 
connection identifier and the transmission destination 
identifier with their being associated with each other; 
and a step of, in the user plane controlling means, re- 
cording the logical connection identifier and an identifier 
20 of a radio bearer to can^ signal, associating the logical 
connection identifier with the radio bearer, and recording 
the association. 

[0019] Furthennore, the method of controlling opera- 
tion of the present invention comprises a step of, in each 
25 of the control plane controlling means and the user 
plane controlling means, adding a header including the 
logical connection identifier to the signal and transmit- 
ting the resultant Infonmation over the logical connec- 
tion. 

30 [0020] An operation of the present invention will be 
described. According to the present invention, the logi- 
cal connection is set between a C (Control) plane func- 
tion responsible for a C plane and a U (User) plane func- 
tion responsible for a U plane, therefore the C plane 
35 function and the U plane function which are convention- 
ally configured integrally can physically be separated 
from each other, which allows a plurality of C plane func- 
tions to control a plurality of U plane functions, thus en- 
hancing expandability and flexibility. 
40 [0021] Furthermore, when both the functions are thus 
separated, a function part responsible for the control 
plane needs to utilize the radio bearer prepared by a 
function part responsible for the user plane when pro- 
viding the signal to the mobile unit, therefore it is nec- 
45 essary to set the logical connection between the C plane 
function and the U plane function. At this time, If the U 
plane function does not recognize the con^espondence 
between logical connections and radio bearers, it is not 
able to provide the signal to an appropriate mobile unit. 
so In the present invention, the logical connection is as- 
signed with an identifier to be able to manage recogniz- 
ably the con-espondence between logical connections 
and mobile units or radio bearers, which mobile units 
enable receiving and transmitting the appropriately, and 
55 network system utilizing the ligical connection enables 
coping flexibly with a change of other elements in the 
network system. The flexibility to a change of other ele- 
ments in the network system is realized because a 
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header does not containinfornnationrepresentingausCT 

OdentKier). a radio bearer ID. or the like, thus prov.^ 
S^aanaLr^tagesuch that, for example, even When ^ 

data lenrth of me ID indicating a user is changed, afunc- 
raSnge in connection with the ^o,^<f ->-l-^^^ 
is made only for the size of a table (e.g.. FIG. 15). 

BRIEF DESCRIPTION OF THE DRAWINGS 



[00221 



15 



20 



FIG. 1 isablockdiagramaccordingtoembodiments 
of the present invention; 

FIG 2 is a diagram illustrating an example of a sys- 
tem with high scalability, which is an advantage of 
the embodiments of the present invention; 
FIG 3 is a diagram showing relation between ogn 
cal connections for a C plane server and a U plane 
server, and mobile units when a Dedicated ConUcI 
Channel (DCCH) is set; . 
FIG 4 is a diagram showing relation between toge 
cal connections for the C plane server and the U 
plane server, and cells when a common channel of 
CCCH is set; . 
FIG. 5 is a diagram showing relation between logw 
cal connections for the C plane server and the U 
plane server, and paging areas when the paging ar- 

FI& 6 fe' a functional block diagram of the C plane 

FIG. r'ls a functional block diagram of the U plane 

RG ^8 is a format diagram of C plane infomiation 
transmitledoverthe logical connectionbelween the 

C plane server and the U plane server. 

FIG. 9 is an operation sequence diagram of a ogical 

connection setting method 1 according to the 

present invention; 

FIG. 10 is an operation sequence diagram of a log- 
ical connection setting method 2 according to the 
present invention; 

FIG 1 1 is an operation sequence diagram of a logr 
ical connection setting method 3 according to the 
present inventton; 

FIG 1 2 is an operation sequence diagram of a log- 
ical connection setting method 4 according to the 
present invention; 

FIG 1 3 is an operation sequence diagram of a log- 
ical connection setting method 5 according to the 

present invention; 

FIG 14 is an operation sequence diagram of a log- 
ical connection setting method 6 according to the 
present invention; 

FIG 1 5 Is a diagram showing one example of a log- 
ical connection ID table 105 of the C plane server; 
FIG 1 6 is a diagram showing one example of a log- 
ical connection ID table 206 of the U plane server 
FIG. 17 Is a diagram showing another example oi 



the logical connection ID table 206 of the U plane 

RG is a diagram showing another example of 
mJlogteal connection 10 table 105 of the C plane 

* nG^gisablockdiagramof asystemhavingaplu- 
rality of C plane servers and U plane servere; 
RG 20 is a correspondence table between C plane 
sen;ers and cells that betongs to the U plane server 

" JS.'2r-^acorrespondence table between -bile 

units and C plane servers that belongs to the C 

niane server 41a in FIG. 19; 
FfG2rteausestatustableofotherCplanesen,ers 

that belongs to the C plane server 41 a in Fia 1 9. 
FIG. 23 is a diagram showing a system architecture 
,n a W-CDMA mobile communteatlon system; and 
FIG. 24 is a diagram showing a protocol architec- 
ture in a RAN of FIG. 23. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODlt^ENTS 

ro0231 With reference to drawings, embodirjerts of 
23 Se present invention will be described below. FIG^I -s 
u'ctional block diagram according t« Jheembod^ 
ments of the present invention, where the same parts 
^rFlG.24Lindicatedw.hthes^erefej-en^^^^^^ 

meralsand characters. As shown in "G. ^ • "^^^^'^^ 
30 is separeted. then the constituton are C P>ane server 
TcPS^ control Plane Server) 41 . which is equivalent to 
SrolfunctionpartresponsibleforaC^^ 
trolling signaling, and a U plane server (UPS- User 
Se Se^er) 42. which is equivalent to a control func- 
35 tiZartresponsibleforaUplaneforcarryinguserdaUi 
aJe Spa3 from each other. Between the servers 4 
S. a logical connectton (described later m detail) 

Morrspedf-iv. the c 

40 function of generating and temnmating a RRC ^^^ge 
I the RRcTayer 1 3. and the U ^^^^^^^^^'^^^^^^ 
tions for which the MAC layer 121 and RLC laye^ iz^ 
responsible, f 

and the RLC layer 122 In the U plane server 

^251 Accordingly, in the existing radio interface pro- 
Scol irchltecture shown in FIG. 24. the P^y-ca'^^^^^ 
so lP\m 11 denoted as LI . the data link layer 1 2 denoted 
TlS Ind the networi< layer 1 3 denoted as L3^e sep- 
arated into a Node B (radio base station appa^tus) 6^ 
the U plane server 42. and the C P'^^^^^^^^^' ' 
soectively In FIG. 1 . the connectivity between the MAC 
55 ?y?r 1 2? and the RLC layer 122 is the same as in the 
example of FIG. 24. so is omitted. 
100261 T^eRRClayer13intheCplanesen,er41oD^ 

Ls the phystoal layer 11 in the Node B. and the MAC 



4 



EP 1 377 089 A1 



8 



layer 121 and the RLC layer 122 in the U plane server 
42 by means of a C-SAP (Control Service Access 
Point) A signal from each of a MSG (Mobile Switching 
Center) 31 and a SGSN (Seiving GPRS (Global Packet 
Radio Service) Switching Node) 32 is terminaled for 
processing in the C plane server 41 . 
[0027] The MSG 31 has a circuit switching function 
and the SGSN 32 has a packet switching function, both 
of which are included in the Core Network (CN) 3 shown 
In FIG 23 User data is transferred via the U plane serv- 
er 42 between the mobile unit (UE) 2 and each of the 
MSG 31 and SGSN 32. 

[00281 The constitution of the apparatus as shown in 
FIG 1 makes it possible to configure a system with high 
scalability. That is. only the C plane server 41 may be 
added to enhance signaling processing capability, and 
only the U plane sewer 42 may be added to increase 
total amount of user data to be handled. In addition, 
each layers in the U plane server 42 has no relation with 
each other and is conlrolled by the RRC 13 in the C 
plane server 41 . thus enabling the implementation as 
an independent device. 

(00291 FIG. 2 is a diagram illustrating that scalability 
can be maintained between the C plane server (CPS) 
and the U plane server (UPS) separatedf rom each other 
according to the embodiments of the present invention. 
C plane servers 41 a to 41c and U plane servers 42a to 
42c are interconnected over a communteatlon network 
such as an IP Network 300. The G plane server and the 
U plane server are conventionally integrated as a single 
RNC apparatus, therefore the RNG itself is required to 
be added for extension. However, the G plane server. 
which performs signaling processing such as call 
processing, has the possibility of lacking processing ca- 
pacity with increasing call quantity. In this case, by add- 
ing a new C plane server, processing may easily be dis- 
persed. For example, if an algorithm whose input is mo- 
bile unit number and output is which C plane server to 
use, is utilized and the number of G plane server are _ 
raised from two to three, the enhancement of call 
processing capacity is about 1 .5 times. 
[00301 On the otherhand. the Uplane server, which 
performs transfer of user data, has the possibility of lack- 
ing processing capacity with increasing quantity of 
transmitting data to mobie unit or receiving data from 
mobile unit. In this case, by adding a new U plane server, 
processing may easily be dispersed. For example, the 
constitution of connecting three out of Node B 6a to 8f 
in subordination to each of two U plane servers 42a, 42b 
is changed so as to connect two out of the Node B6a to 
6f in subordination to each of three U plane servers 42a. 
42b, and 42c, which easily allows an Increase of the abil- 
ity of transferring user data by about 1 .5 times. 
[0031 1 Thus, in order to configure a system with high 
scalability as shown in FIG. 2 by physicaHy separating 
the G plane server and U plane server, it is necessary 
to set and control the logical connecUon 43 (see FIG. 1 ) 
between the G plane server and the U plane server. In 



this case, as shown in FIG. 1 . the logical connection 43 
has three types of configuration. First type configuration 
corresponds to Dedicated Control Channel (DCGH). 
second corresponds to Common Control Channel 
5 (GGCH), third corresponds to Paging Area (Paging Area 
is coresspond to plural Paging Control Channels 
(PCCH)) 

[00321 FIG 3 shows an example of the setting of the 
logical connection corresponds to DGCH. where logical 
10 connections 43a, 43b are set between the C plane serv- 
er 41 and the U plane server 42, and radio bearers 50a, 
SOb are set between the U plane server 42 and mobile 
units 2a 2b , respectively. The logical connection 43a 
corresponds to the mobile unit 2a, and the logical con- 
is nection 43b corresponds to the mobile unit 2b. It should 
be noted here that apluraiity of radio bearers and logical 
connections may be set for one mobile unit. 
[0033] FIG. 4 shows an example of the setting of the 
logical connection corresponds to CCCH. where logical 
20 connections 43c, 43d are set between the C plane serv- 
er 41 and the U plane server 42. and con-espond to radio 
bearers 50c. 50d having relation with cells 1 0a. 1 0b, re- 
spectively. The logical connection correspondes to 
CCCH is set. for example, one for every cell. 
25 ro0341 FIG. 5 shows an example of the setting of the 
logical connection correspondes to the paging area 
(asodated with plural PGCHs). where logical connec- 
tions 43e, 43f are set between the C plane server 41 
and theU plane server 42, and correspond to radio bear- 
30 ers SOe. 50f having relation with paging areas 20a, 20b , 
respectively. The logtoal connecUon corresponds to plu- 
ral PCGHs is set. for example, one for every paging ar- 

[00351 FIG. 6 shows a functional block diagram of the 
35 C plane sewer 41 . and FIG. 7 shows a functional block 
diagram of the U plane server 42. Both drawings indi- 
cate mainly functions for setting and controlling the log- 
toal connection described above between the C plane 
server and U plane server, which Is a featured part of 
~40 the present invention. 

[00361 Firstly referring to FIG. 6. the C plane server 
41 comprises a control part 100. a C plane information 
management part 101 . a header part 102. an interface 
part 1 03 forthe U plane server, a logical connection gen- 
45 erating part 1 04. and a logtoal connection ID (Identifier) 
table 105. . 
[00371 The control part 100 manages the entire de- 
vice (server), and the C plane management part 1 01 has 
a C plane function for the mobile unit. The header part 
so 1 02 has a function of adcfing or removing (temninating) 
a header for Wentifying the signal over the logical con- 
nection. A format of the signal with this header is exem- 
plarily shown in FIG. 8. 

[00381 Refening to FIG. 8, the header added to the 
55 signal includes an ID for identifying the logical connec- 
tion over which the signal is transmitted. The ID is de- 
signed so as to comprise a signal server ID for identify- 
ing the signale server responsible for this and a logical 
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connection ID managed by this C P^^^^^^^^J^'^'''^ 
allows the use of the logical connection ID common aH 
over the world as long as the C plane server ID .s g <^ 
bally unique, thereby providing versatility, however, .t is 
not limited to this example. „ „art ioa 

100391 The logical connection generating part 
sets or releases the logical connection. The 'ogical oo"^ 
nection ID table 105 is a table for managing the Setting 
of logical connections generated in the 'ogto^' ^""^ 
tion generating part 1 04. in which is ^ecor^^^, 
sDondence between the logical connection ID and the 
m'obile unit (see FIG. 3). the cell (see FIG. 4). the paging 
area (see FIG. 5), or the like as a destination where the 
signal is to be transmitted. ♦ n 

rTO401 FIG. 7 is a functional block diagram of the U 
plane server 42 which comprises a control part 200 a 
logical connection generating part 201. a header part 
202 an interface part 203 for the C plane server, an In- 
terface part 204 for the mobile unit, a bearer sen/ice part 
205 and a logtoal connection ID table 206. 
[00411 The control part 200 manages the entire serv- 
er, and the logtoal connection generating part 201 es- 
tablishes or releases the logical connection. The header 
part 202 has afunction of adding or removingthe header 
(see FIG 8) for identifying the signal transmitted over 
the logical connectlon.Thebearerservice part 205 man- 
ages a radio bearer configuration of the U P>ane server 
42 for the mobile unit. The logical connection ID table 
206 IS a table for managing the configuration of logical 
connections generated in the logical connection gener- 
ating part 201 . The correspondence between the logical 
connection ID and a bearer ID representing the radio 
bearer is stored in the table. 

r00421 FIGS. 9 to 14 are diagrams showing opera- 
ions according to each embodiment of the present in- 
vention and show procedures of the logical connexion 
as a sequence. FIGS. 9 to 11 are sequence diagrams 
indteating methods 1 to 3 of logical connection configu- 
ration which are based on the case wl^^ye t^e U plane 
server receives an external request to establish the log- 
ical connection. 

100431 Firstly, referring to FIG. 9. when the U plane 
server notices by theextemal request the need Of trans- 
mitting thesignalto the mobile unit(otherwise to thece« 
or paging area), the logical connection generaUng part 
201 is activated to obtain a logical connectton ID(u). and 
stores the ID(u) in the table 206 (step S 1 ). then transmits 
to the C plane server a logtoal connection request mes- 
sage including the ID(u) and the external r^uest (step 
S2). This massage is transmitted via the C-SAP in Fia 
1 (a control connection whtoh is preset at a start-up of 
system). 

[00441 Vtfhen the C plane server receives this mes- 
sage, the logical connection generating part deter- 
mines a logical connectton ID(c) . stores in the table 1 05 
the ID(c).the lD(u) and a mobile unit ID(2a) to which the 
signal is to be transmitted (step S3). The '"obUe unrt ID 
is obtained from the external request included in the log- 



ical connection request message. The external request 
includes mobile unit ID, cell ID. or paging area ID. 
P0451 An example of the table 105 at this timejs 
'shown in FIG. 15. Note herethat in the "se vjhere the 
5 logical connection is for the CCCH P'"f ' 
Shown in FIG. 4 and 5. instead of tem^'"^ • 
ID" or-paging area ID" is stored respectively in the table 
105 of FIG. 15. ^ 
100461 The logical connection generating part 104 

,0 Unsriits a logical connection f "^"^-'^S^^J 

sage including the ID(u) and the ID(c) to Up'ane 
sender (step S4). This message is transmitted via the 
C-SAP (a control connection which is preset at start-up 
of system) in FIG. 1 . The U plane sender receu/«. th« 
75 meiage. associates the ID(c) determined by the C 
Sane sender with the ID(u) that the U P'a- senjer ase« 
Sas detemilned. and stores them (step S5) the ^b le 
206 Next, between the mobile unit having the mobile 
unit ID (2a) and the U plane server, the bearer sen,ic« 
20 part 205 sets the radio bearer 50a, and an ID (50a) of 
5,is bearer is stored in the table 206 with being associ- 
ated with the ID(u). as shown in FIG. 16. Consequenth, 
the logical connection is establised between the U plane 

server and the C plane server. 
25 [00471 using the logtoal connection thus obteined C 

plane infomiation added with the header in FIG. 8^ 
Sansmitted from the C plane server to the U P'anese^ 
er and C plane infomiation whose header s removed 
fe transmitted from the U plane sen,erto the mobile unrt 
30 2a via the radio beareSOa. u-^utK<»ii 
ro0481 The method 1 in FIG. 9 is one in which the U 
plane sen/er is acth^ated first and both theCplane serv- 
er and the U plane server detemiine the logica connec- 
tonk Whereas the method2inFiG.10isthat in wh^^^ 
35 Te U plane server Is activated first and only the Uplane 
server determines the logical connection ID. 
[00491 More speclftoally. in response to the eirternal 
reau^ the U plane server determines and records the 
tog^clo^ecSon ID(u) in the table 206 (step S1 1 . The 
40 logical connectton request message 'ncluding the ID (u) 
is transmitted from the U plane server to ^l^J^l 
server (step S12). TWs message is transmrtted via the 
C-SAP in FIG. 1. The C plane sender having received 
this message reconls the logtoal connection lD(u) in the 
45 ^\eAol (step S13). and transmits the logical connec- 
^,1 acknoSeSgementmessage (includingthe ID(u))to 
the U plane server (step SI 4). This message is trans- 
mitted via the C-SAP in FIG. 1. one««th» 
■ roOSOl FlG.17showscontentsinthetable206ofthe 

50 U plane server, and FIG. 18 shows ""t^"^'" "^^.^f 
105 of the C plane server. Also in the table 105 of Fia 
18 the "mobile unit ID", "cell ID- or "paging area ID is 
rerarded In correspondence with respective cases in 

FIGS. 3 to 5. .. . 

55 [00511 -me method 3 Shown in FIG. 11 is one in Which 

the U plane server is activated first and the C plane serv- 
er detem>lnes the logical connection lD(c) in r^ponse 
to the external request, the U plane sewer transmits the 
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logical connection request message to ttie C plane serv- 
er (step S21). This message Is transmitted via the 
C-SAP in FIG. 1 . The C plane server having received 
this message detemnines and records the logical con- 
nection ID(c) in the table 1 05 (step S22). and then trans- 
mits the logical connection acknowledgement message 
including the ID(c) to the U plane server (step S23). This 
message is transmitted via the C-SAP in FIG, 1 . The 
Uplane server associates the ID(c) with the bearer ID 
and records them in the table 206. which Is the same as 
the foregoing description (step S24). 
[0052] The methods 1 to 3 described above are ap- 
plicable in configuring the logical connection in the case 
where the cell is not yet set nor does the logical connec- 
tion exist between the C plane server and the U plane 
server. The conftguring of the cell refers to the configur- 
ing of a channel for synchronization between the mobile 
unit and radio base station, a channel for broadcast In- 
formation, other common channels, and paging chan- 
nels. The C plane server may determine contents of Cell 
configuration and execute the necessary processing of 
Cell Configuration for the U plane server and the radio 
base station via the C-SAP. Logical connections in the 
following examples correspond to the common channel 
and plural paging channels. 

[0053] In this case, for example.when an equivalent 
to a cell setup request (corresponding to the external 
request) is inputted to the U plane server from Node B, 
the logical connection request message is transmitted 
from the U plane sen/erto the C plane server, as shown 
in FIGS. 9 to 11, and the logical connections corre- 
sponding to CCCH and the logical connections con^e- 
sponding to plural PCCHs are also set as described in 
FIGS. 9 to 11 . The U plane server holds the table 206 
for recognizing the correspondence between the logical 
connections corresponding to CCCH and radio beare ID 
corresponding to CCCH. In case of the logical connec- 
tions corresponding to plural PCCH, the U plane server 
holds the table 206 like the one above. 
[0054] FIGS. 1 2 to 1 4 are sequence diagrams show- 
ing logical connection configuration methods 4 to 6, and 
show examples in the case where the C plane server is 
activated first. Firstly refening to FIG. 12, when receiv- 
ing the external request to transmit the signal to the mo- 
bile unit, the C plane server determines the logical con- 
nection lD(c), and associates and records therewith the 
mobile unit ID in the table 105 (step S31). The C plane 
server transmits the logteal connection request mes- 
sage including the ID(c) to the U plane server (step 532). 
The U plane server having received this message de- 
temnines a logical connection ID(u), and associates the 
ID{u) with the logical connection ID(c) detemnined by the 
C plane server and records the association in the table 
206 (step S33). 

[0055] The U plane server transmits the logical con- 
nection acknowledgement message including the ID(c) 
and the ID(u) to the C plane sender (step S34). The C 
plane server having received this message associates 



the logical connection ID(c) with the ID(u) and records 
them in the table 105 (step S35). Consequently, the U 
plane server sets up radio bearer, associates an bearer 
ID. which is con-espondent to the radio bearer, with ID 

5 (u) and records the association in the table 206. 

[0056] The method 4 in FIG. 12 is one in which the C 
plane server is activated first and both the C plane serv- 
er and the U plane server detemnine logical connection 
IDs, and corresponds to the method 1 in FIG. 9. The 

10 method 5 in FIG. 13 is one in which the C plane server 
is activated first and only the C plane server detemnines 
the logical connection ID(c), and corresponds to the 
method 2 in FIG. 10. 

[0057] The method 6 in FIG. 14 is one in which the C 

15 plane server is activated first and only the U plane server 
detemnines the logical connection ID(u), and corre- 
sponds to the method 3 In FIG. 11 . 
[0058] The methods 4 to 6 described above are ap- 
plicable in setting the logical connection in the case 

20 where a new dedicated channel is required between the 
mobile unit and the C plane server and no logical con- 
nection corresponding to DCCH exists between the C 
plane server and the U plane server. 
[0059] In this case, when a DCCH setting request 

25 (corresponding to the external request) is inputted from 
the mobile unit to the C plane server, the C plane server 
transmits the logical connection request to the U plane 
server, at which time the DCCH setting request includes 
the mobile unit ID. This DCCH setting request message 

30 is received over the logical connection coresponding to 
CCCH, and the above logical connection request is 
transmitted using the C-SAP in the foregoing descrip- 
tion. 

[0060] FIG. 19 is a system diagram showing those C 
35 plane servers (CPS) 41 a to 41 n and the U plane servers 
(UPS) 42a to 42m are interconnected, for example, over 
the IP networic 300. In such a system, it is necessary to 
determine which of the C plane servers and U plane 
servers are involved in the setting of the logical connec- 
40 tion. When the C plane server and the U plane server 
are specified, a method of setting the logical connection 
Is inevitably determined from the methods 1 to 6 in FIGS. 
9 to 14. 

[0061 ] Methods for specifying the C plane sen/er and 
45 the U plane sender between which the logical connection 
Is to be set, will be described. In the case where the cell 
is not yet set nor does the logical connection exist be- 
tween the C plane server and the U plane server, and 
further where the U plane server transmits a cell setup 
50 request to the radio base station, the following method 
is employed. 

[0062] For ex^ple. the U plane server 42a makes a 
choice according to a Cell ID between those C plane 
servers. The Cell ID is included in the inthe Cell Setup 
55 Request. This choice is done based on the table shown 
in FIG. 20. When the C plane server is specified, the 
logical corresponding to CCCH or paging area is set ac- 
cording to either one of the methods 1 to 3 in FIGS. 9 to 
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[00631 NextMnthecasewhereanewdedica^edchan 
ne^ is required to be set between the mobile unrt and the 
cTane server and where no logical connection corre- 
spond" ng to DCCH exists between the C plane sender 
and me U plane server, the following method e em- 

SoSt Atter a DCCH setting request "message from 
he mobile unit is received by the U plane Server, ms 
request message is transmitted to the C P^^ne se^er 
u^nq the logical connection corresponding to CCCK 
For example the DCCH setting request ^^^^f 
the mobile unit belonging to a cell 1 is receive! by the 
UDtoie server 42a (seethe table in FIG. 20). after which 
^he^qurmessageistransmittedtothecp^n^^^^^^^ 

41a using the logical connection ^^^^P^^f'^a^^. 
CCCH The DCCH setting request message Is proc 
JSd at the C plane sen/er 41 a and the logical connec- 
ufn ilsponding to DCCH is set according to erther 
one ~the methods 4 to 6 in the foregoing descriptoon^ 
[00651 Alternatively, the DCCH setting request rnes- 
sage eceived by the C plane server 41 a is transmtted 
from the C plane server 41 a to the C plane serve 41 b 
and the C plane sender 41 b establishes, the logical con- 
S^ion coLponding to DCCH accordingto eitherone 
onhe methods'4to 6. At this time, one C plane se^er 
41 is selected from a plurality of C plane senders, which 
is based on the following critena. 
00661 That is. there are some conceivable ways to 
idect one C plane server, such that, the C P'ane server 
41a has a correspondence table, as shown 'n F'^ .21^ 
bleen mobile units and C plane s^^^^^^^^^^^ 
which one C plane server is detemiined. or the C plane 
:^8,^er41aselects randomly one C 
C plane sender 41a understands use ^^n.^ o* o^^^^^^^^^ 
plane servers by holdlngatable shown in FIG. 22 based 

on which one C plane server in non-used state is setect- 
^Mernatively%maybeconceivablethataspecificC 

plane server Is designated as a default in advance. 
r00671 While preferred embodiments have been de- 
Kd using specific examples for facilitating under^ 
sending of me present invention, the present invention 
is not limited to these embodiments, and rt is to be un 
derstood that changes and modifications may be made 
without departing from the sprit of the invention^ In ad- 
dition, the presem Invention Is preferably appl«^eto 
a W-CDMA cellular mobile communication system, 
however, it is obvious that the present invention is sim- 
ilariy applicable to other mobile communication sys- 

[00681 AS described above, according to the preset 

nvenion. the logical connection is set 
plane sen/er responsible for the control plane and the U 

plane server responsible for the user plane, so mat the 
function responstole for the control plane and the func- 
tion responsible for the user plane which are conven- 
tionally configured integrally can physK^lV be separat- 
ed from each other, which allows the function of only 



one control plane to control functions of a Plurality .^J 
SerpJ^es.?hus efficiently enhancingthe expandability 

[o;C'^lem,ore.such separation ofboth the func- 

5 tions Lses the necessrty of -tting the Jogic^ 

fion between the C plane server and the U plane sewer. 
s"^on part responsible tor the -^^^ 
needs to utilize the radio bearer prepared by a 
Dart responsible forthe user plane when providing the 
,0 SoTaneinfom^ationtothemobileun^.^^^^^ 
if the U plane server does not recognize con^^nd 
ence between logical connections and radio bearers « 
is not able to provide the signal to an appropnatemobile 
unriMhe present invention, the logical connect^n « 
,5 Sgnedwfhan -dentifier to be able to manage rec^- 
nte^W the correspondence between logical connec 
Sont and moWle uSlts or radio bearers, which enab^s 
p^vidTng the signal for the mobile unit appropria^ty- 
^d further enables coping flexibly with a change of the 

" Jorr^tfTexibilitytoachangeofthenetworKs^^^^ 
L isVealized because the headerdoesnotcon^^^^^ 

fom,ation representing a user (mobje "n;)JD- 
bearer ID. or the like, which thus provides an ^^^^ 
25 such that for example, even when the data lengm of the 
ZtTlxm a uJls changed, a functional change in 
l^rection with the logical connection is made only for 

'^tr^::^^^. in this specK^jon 
30 whfch tem, includes the claims) and/or shown -n the 
dJawinas may be incorporated in the invention inde- 
cently of Ler disclosed and/or lllustrat^ feature^ 
ES^i "^atements in this specification of the o^ects 
Ue inventionvelate to preferred embodimenteo^t^^^ 
35 invention, but not necessarily to all embodiments of the 
invention falling within the claims. ..Kroforance 
[00731 The description of the invention with reference 

to the drawings is by way of example only. 
2^41 Sextof?heabstrBCtfiledherewithisrepeat- 
-40 .ed here as part of the specification. . 

ro0751 By separatingafunction responsible for a «.n- 
?ol pVane and a function responsible for a user plane 
So physk:ally independent devices, a radio access net- 
work system 'n Which expandability and flex'bilrty of a 
45 newoi is enhanced. Is obtained. In the radio a^ess 
:ro^ (RAN) system, the RAN Is so deslg;^ m^^^ ^ 
sewer responsible for the control plane (CPS)ana a 
serr responsible for the user plane (UPS) are physi- 
cally separated from each other. In response to an ex- 
so ?maf ^quest. a logical connection is set betwee" the 
CPS and the UPS. For identification of the 'og;cal ~n- 
nection. mapping between a mobile 
er and the logical connection is managed using a logical 
Tonnection ID. Thus, the CPS and UPS can independ- 
55 entW be added or removed in a system configu^t^^^^ 
thus enhancing the scalability of a mobile communica 
tion system. 
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Claims 

1. A mobile communication system which includes a 
mobile unit, a radio base station apparatus, and a 
radio network controller, 
wherein 

the radio network controller comprises: 

user plane controlling means for canying user 
data in relation to the mobile unit; and 
control plane controlling means for controlling 
signaling , the control plane controllinig means 
being physically separated from the user plane 
controlling means, and 

In response to an external request, setting of a 
logtoal connection is controlled between the 
control plane controlling means and the user 
plane controlling means by using a logical con- 
nection identifier. 

2. The mobile communication system according to 
Claim 1 . wherein 

the extemal request includes a transmission 
destination identifier Indcating a destination of 
signal that the control plane controlling means 
transmits in response to the extemal request, 
at least one of the control plane controlling 
means and the user plane controlling means 
comprises means for detemnining the logical 
connection identifier In response to the extemal 
request, and 

each of the control plane controlling means and 
the user plane controlling means comprises 
means for generating a togfeal connection cor- 
responding to the logical connection identifier. 

3. The mobile communication, system according to 
Claim 1 . wherein 

the control plane controlling means comprises 
means for associating the logical connection 
identifier with the transmission destination 
identifier and recording the association, and 
the user plane controlling means comprises 
means for associating the logical connection 
identifier with an identifier of a radio bearer to 
carry the signaland recording the association, 

4. The mobile communication system according to 
Claim 1 , wherein both of the control plane control- 
ling means and the user plane controlling means 
comprise means for adding a header including the 
logical connection identifier to the signal and trans- 
mitting the resultant information over the logical 
connection, 

and both of the control plane controlling means 
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and the user plane controlling means also com- 
prise means for receiving the information over 
the logical connection, removing the header 
from data via the logical connection, 
and the user plane controlling means also com- 
prises means for transmitting the signal to the 
mobile unit via the radio bearer. 

5, The mobile communication system according to 
Claim 1 . wherein the logical connection is assigned 
to a common channel or a dedicated channel. 

6. The mobile communication system according to 
Claim 2, wherein 

a first of the control plane controlling means 
and the user plane controlling means compris- 
es means for generating a first identifier for the 
logical connection in response to the external 
request and transmitting a logical connection 
request message including the first identifier 
and the transmission destination identifier to 
the other of the control plane controlling means 
and the user plane controlling means, 
the other of the control plane controlling means 
and the user plane controlling means compris- 
es means for generating a second identifier cor- 
responding to the first identifier and transmit- 
ting a logical connection acknowledgement 
message including the first and second identi- 
fiers to the first of the control plane controlling 
means and the user plane controlling means, 
the control plane controlling means further 
comprises means for recording the first and 
second identifiers, and the transmission desti- 
nation identifier with their being associated with 
one another, and 

the user plane controlling means further com- 
prises means for setting a radio bearer be- 
tween the transmission destination and the us- 
er plane controlling means, corresponding to 
the logical connection, and means for recording 
the first and second identifiers, and an identifier 
of the radio bearer with their being associated 
with one another. 

7. The mobile communication system according to 
Claim 2. wherein 

a first of the control plane controlling means 
and the user plane controlling means compris- 
es means for generating the logical connection 
identifier in response to the extemal request 
and transmitting a logical connection request 
message Including the logical connection iden- 
tifier and the transmission destination identifier 
to the other of the control plane controlling 
means and the user plane controlling means. 
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the other of the control plane controlling nneans 
and the user plane controlling means compns- 
es means for transmitting a logical connection 
acknowledgement message including the logi- 
cal connection identif ier to the first of the control 
plane controlling means and the user plane 
controlling means, 

the control plane controlling means further 
comprises means for recording the logical con- 
nection identifier and the transmission destina- 
tion identifier with their being associated with 
each other, and 

the user plane controlling means further com- 
prises means for setting a radio bearer corre- 
sponding to the logical connection, and means 
for recording the logical connection identifier 
and an identifier of the radio bearer with their 
being associated with each other. 

The mobile communication system according to 
Claim 2, wherein 



10 



15 



20 



25 



30 



a first of the control plane controlling means 
and the user plane controlling means compris- 
es means for transmitting a logical connection 
request message including the transmission 
destination identifier to the other of the control 
plane controlling means and the user plane 
controlling means in response to the external 
request. 

the other of the control plane controlling means 
and the user plane controlling means compns- 
es means for generating the logical connection 
identifier and transmitting a logical connection 
acknowledgement message including the logi- 
cal connectton identifier to the user plane con- 
trolling means. 

the control plane controlling means further 
comprises means for recording the logical con- 
nection identifier and the transmission destina- 
tion identifier with their being associated with 
each other, and 

the user plane controlling means further com- 
prises means for setting a radio bearer con-e- 
sponding to the logical connection, and means 
for recording the logical connection Identifier 
and an identifier of the radio bearer with their 
being associated with each other. 

A method of controlling operation in a mobile com- 
munication system which includes user plane con- 
trolling means for carrying user data in relation to a 
mobile unit and control plane controlling means for 
controlling signalling, the control plane controlling 
means being physically separated from the user 
plane controlling means, the method compnsing: 

a step of setting and controlling a logical con- 



nection between the control plane controlling 
means and the user plane controlling means by 
using a logical connection identifier in response 
to an external request. 

10. The method of controlling operation according to 
Claim 9. furtiier comprising: 

in at least either one of the control plane con- 
trolling means and the user plane controlling 

means, , ^. ^ 

a step of determining the logical connection 
identifier in response to the external request; 
and 

in each of the control plane controlling means 
and the user plane controlling means, 
a step of generating a logical connection corre- 
sponding to the logical connection Identifier, 

wherein the external request Includes a trans- 
mission destination identifier indicating a transmis- 
sion destination to which control plane information 
is to be transmitted. 

11. The method of controlling operation according to 
Claim 9, furtiier comprising: 

in the control plane controlling means, 
a step of recording the logical connection iden- 
tifier and the transmission destination identifier 
with their being associated with each other; and 
in the user plane controlling means, 
a step ot recording the logical connection iden- 
tifier and an identifier of a radio bearer with the 
identifiers being associated with each other. 
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12. The method of controlling operation according to 
Claim 9. further comprising: 

in each of the control plane controlling means 
and the user plane controlling means, 
a step of adding a header including the logical 
connection identifier to the signal and transmit- 
ting the resultant intomnation over the logical 
connection. 

13 The method of controlling operation according to 
Claim 9. wherein the logical connection is assigned 
to a common channel or a dedicated channel. 

14. The method of controlling operation according to 
Claim 9, further comprising: 

in a first of the user plane controlling means and 
the control plane controlling means, 
a step of generating a first identifier for the log- 
ical connection in response to the extemal re- 
quest, and 
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a step of transmitting a logical connection re- 
quest message including the first identifier and 
the transmission destination identifier to the 
other of the control plane controlling means and 
the user plane controlling means; ^ 
in the other of the control plane controlling 
means and the user plane controlling means, 
a step of generating a second identifier corre- 
sponding to the first identifier, 
a step of transmitting a logical connection ac- io 
knowledgement message including the first 
and second identifiers to the first of the control 
plane controlling means and the user plane 
controlling means, 

in the control plane controlling means, 
a step of recording the first and second Identi- 
fiers and the transmission destination Identifier 
with their being associated with one another; 
and 

in the user plane controlling means, 
a step of setting a radio bearer, corresponding 
to the logical connection, and 
a step of recording the first and second identi- 
fiers and an identifier of the bearer with their 
being associated with one another. 

15. The method of controlling operation according to 
Claim 9. further comprising: 

in a first of the control plane controlling means 30 

and the user plane controlling means, 

a step of generating the logical connection 

Identifier in response to the external request, 

and 

a step of transmitting a logical connection re- 55 
quest message including the logical connection 
identifier and the transmission destination iden- 
tifier to the other of the control plane controlling 
means and the user plane controlling means; 
in the other of the control plane controlling 40 
means and the user plane controlling means, 
a step of transmitting a logical connection ac- 
knowledgement message Including the logical 
connection identifier to the first of the control 
plane controlling means and the user plane ^ 
controlling means, 

in the control plane controlling means, 
a step of recording the logical connection iden- 
tifier and the transmission destination identifier 
with their being associated with each other; and so 
in the user plane controlling means, 
a step of setting a radio bearer, between the 
transmission destination and the user plane 
controlling means, corresponding to the logical 
connection, and 

a step of recording the logical connection iden- 
tifier and an identifier of the radio bearer with 
their being associated with each other. 



6. The method of controlling operation according to 
Claim 9. further comprising: 

in a first of the control plane controlling means 
and the user plane controlling means, 
a step of transmitting a logical connection re- 
quest message including the transmission des- 
tination identifier to the other of the control 
plane controlling means and the user plane 
controlling means In response to the external 
request; 

in the other of the control plane controlling 
means and the user plane controlling means, 
a step of generating the logical connection 

identifier, 

a step of transmining a logical connection ac- 
knowledgement message including the logical 
connection identifier to the first of the control 
plane controlling means and the user plane 
controlling means, 

in the control plane controlling means 
a step of recording the logical connection iden- 
tifier and the transmission destination identifier 
with their being associated with each other, and 
in the user plane controlling means, 
a step of setting a radio bearer between the 
transmission destination and the user plane 
controlling means, corresponding to the logical 
connection, and 

a step of recording the logical connection iden- 
tifier and an identifier of the radio bearer with 
their being associated with each other. 
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